No formation of DNA double-strand breaks and no activation of recombination repair with UVA.
Longwave UVA is an independent class I carcinogen. A complete understanding of UVA-induced DNA damage and how this damage is processed in skin cells is therefore of utmost importance. A particular question that has remained contentious is whether UVA induces DNA double-strand breaks (DSBs), either directly or through processing of other types of DNA damage, such as recombination repair of replication forks stalled at DNA photoproducts. We therefore studied activation of the recombination repair pathway by solar available doses of UVA and assessed formation of DNA DSBs in primary skin fibroblasts. We found that, unlike ionizing radiation or UVB, UVA does not activate the Fanconi anemia/BRCA DNA damage response pathway or the "recombinase" RAD51 in primary skin fibroblasts. The fact that this pathway mediates recombination repair of DNA DSBs suggests that DNA DSBs are not formed by UVA. This is further supported by findings that UVA did not induce DNA DSBs, as assayed by neutral single-cell electrophoresis or by formation of γ-H2AX nuclear foci, considered the most sensitive assay for DNA DSBs. The lack of sufficient evidence for formation of DNA DSBs underlines the pivotal role of UVA-induced DNA photoproducts in UVA mutagenesis and carcinogenesis.